OBJECTIVES This study sought to compare findings from institutional echocardiographic reports with imaging core laboratory (ICL) review of corresponding echocardiographic images and operative reports in 159 patients with anomalous aortic origin of a coronary artery (AAOCA). The study also sought to develop a "best practice" protocol for imaging and interpreting images in establishing the diagnosis of AAOCA.
A nomalous aortic origin of a coronary artery (AAOCA) is associated with sudden death in the young, especially in athletes <30 years of age (1) (2) (3) (4) (5) (6) . The anatomic features that are proposed as potential risk factors for ischemia-related events include coronary arterial ostial stenosis, acute angle of takeoff from the aorta, intramural course of the proximal coronary within the aortic wall, and interarterial course resulting in potential compression between the great arteries (7, 8) . An abnormal coronary artery origin with an anterior, posterior, or intraconal (intraseptal) course is generally considered benign (8, 9) .
Transthoracic echocardiography (TTE) is the firstline imaging modality for initial diagnosis (8, 10, 11) .
Apart from its use in the diagnosis of the abnormal coronary origin, TTE can also be useful in identifying Lorber et al.
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Anomalous Aortic Origin of Coronaries Table 1 .
For the purpose of this analysis the description of surgical observations was considered to be the "true"
anatomic diagnosis. Among the 82 patients who had a surgical intervention and ICL TTE review, 69
underwent an unroofing procedure. Details of the Lorber et al.
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intraoperative findings were obtained from the surgical reports.
The agreement between anatomy identified during surgery was compared with ICL echocardiogram reviews (REVIEWS) and institutional echocardiogram reports (REPORTS). The agreement between RE-VIEWS and REPORTS was then compared in 159 patients who had both REVIEWS and REPORTS.
Comparison between ICL REVIEWS and surgical reports was used to establish echocardiographic features that might predict the surgical diagnosis of an intramural coronary course. Figure 1 .
Lorber et al. AGREEMENT WITH SURGICAL FINDINGS. Comparisons between institutional reports and surgery and between ICL reviews and surgery indicated an overall stronger agreement between the ICL reviews and surgery than between institution reports and surgery (Table 2) . However, both institutional reports and ICL reviews show less agreement with surgical operation reports for measures of more detailed anatomy ( Table 2 ; interarterial course, intramural course, and acute angle of the proximal takeoff).
ECHOCARDIOGRAPHIC CRITERIA FOR INTRAMURAL COURSE. The ICL defined an intramural coronary course as an acute angle of origin and diastolic color flow in the proximal course of the AAOCA within the aortic wall. Seventy-three patients who had surgery also had images that could be used to identify all of these criteria. These criteria correctly defined intramural course in 94% patients with an intramural course (64 of 68) and absence of intramural course in 67% (2 of 3) (detailed in Figure 6 ).
DISCUSSION
This is the first study to demonstrate a detailed assessment of how different institutions diagnose AAOCA by TTE, highlighting the need and importance of a standardized comprehensive imaging and reporting protocol across pediatric centers. In a prior Lorber et al.
report, TTE was shown to be diagnostic for intramural coronary course in 92.5% of all patients who had surgery in a single-institution surgical series Reporting coronary origin with respect to the STJ is important because a high ostial origin superior to With institution REPORTS compared with surgery and expert reviews compared with surgery. (C) The number and percent of patients compared in institution REPORTS with expert reviews. Abbreviation as in Table 1 .
echocardiography reports. Using the ICL review of the images, the salient morphologic features that may influence the risk for coronary events and potentially improve surgical decision-making were identified based on existing literature and consensus reached among the participating surgical centers. A salient feature that should be part of every evaluation of AAOCA, but was absent in nearly one-third of cases, is Figure 1 .
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